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Electrospinning which is cost-effective and simply operated adapts to a wide 
range in manufacturing. Due to the superior performance, electrospinning nanofiber 
receives widespread concern in many fields, like flexible electronics, biomedical and 
MEMS. The nanofiber obtained by the traditional electrospinning present disordered 
state, which limits the research and application of nanofiber, and makes  lots of 
inconvenience and difficulties. Near-field electrospinning (NFES) can control the 
electrospinning process and obtain orderly and continuous nanofibers. Direct-Write 
technology based on Near-field Electrospinning has wide development prospects, 
and the key technology is how to control the electrospinning trajectory. In order to 
achieve the goal, an open architecture of CNC system is constructed, and an 
automatic programming system for machining is proposed and designed in this paper. 
This system descirbes the machining trajectory via the 2D CAD drawing where the 
data is extracted by the automatic programming system. According to the processing 
parameters and the data, NC codes are automatically generated. The system realizes 
patterned fabrication of  micro/nano-structure,which provides a good experimental 
base for the development of electrospinning technology. 
Focusing on the task of this topic, the specific contents of this paper are as 
follows : 
1) The basic knowledge of computer graphics geometry is analyzed and 
provides theoretical foundation for automatic programming system. 
2) Through analyzing the principle of DXF file structure, the general method of 
identifying and parsing DXF file is provided. Then processing blocks for nearly-field 
electrospinning direct write are automatically generated. The recent distance 
algorithm is used to optimize the graphic elements, which reduces the machine spare 
















3) In order to check the correctness of the processing procedures obtained by 
the system, direct write process is dynamically simulated on the computer. 
4) Implementing automatic drawing and programming of some special curves, 
and the non-circular curve interpolation algorithm is discussed.  
5) Direct write micro/nano-structure based on near-field electrospinning verifies 
validity and reliability of the automatic programming system.  
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图 1.2  近场静电纺丝示意图
[24]
 
图 1.3  近场静电纺丝有序沉积的纳米纤维
[24]
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